A series of pyrido [2,3-b]pyrazine derivatives were synthesized in good to excellent yields by condensation reactions of arylglyoxals with 2,3-diaminopyridine in dimethylformamide and ethanol at 90 o C.
Introduction
Generally, condensation of 1,2-dicarbonyl compounds with aryl 1,2-diamines affording quinoxalines and pyrido [2,3-b] pyrazines is an interesting target in modern organic chemistry. [1] [2] [3] These compounds have great synthetic potential due to applications in many aspects of pharmaceutical and medicinal chemistry such as antibiotic, 4 potent inhibitors, 5, 6 binding to DNA, 7 antimicrobial, [8] [9] [10] receptor antagonists, 11, 12 activities. The pyrido [2,3-b] pyrazines are highly active fungicidal, 13 which are also used in the treatment of several cancer diseases with natural products such as taxol and vinca alkaloids, like vinblastine and vincristine.
14 The traditional methods for the synthesis of quinoxalines and pyridopyrazines generally require high reaction temperature, strong acidic media, and mostly long reaction time, moisture sencitivity as well as high cost, and toxicity of the reagents, therefore, a practical and more efficient alternative is still of interest for direct synthesis of pyrido [2,3-b] pyrazines under mild conditions.
Here, we report an efficient procedure for regioselective synthesis of pyrido [2,3-b] pyrazines by one-step double condensation of 2,3-diaminopyridine with a series of arylglyoxals.
Results and Discussion
Arylglyoxals (2a-h) were prepared by oxidation of related acetophenons by SeO 2 , in dioxane and water (Scheme 1). It seems that in the first step, the amino group of position 3, which is more active than the amino group in position 2, attacks on the glyoxal′s formyl group. In the second step, condensation amino group in position 2 with keto group and following the loss of two molecules of water will cause the formation of final products (Scheme 3). 
Conclusions
The pyrido [2,3-b] pyrazine derivatives were obtained by double condensation reaction of 2,3-diaminopyridine with various arylglyoxals in to excellent yields. Simplicity of operation, high yields, short reaction times, good substrate generality are the key advantages of this method. This method of synthesis appear to be generally applicable to the synthesis of pyridopyrazine derivatives which may have pharmaceuitical applications. 1 H and 13 C NMR spectra were recorded on a Bruker Avance 300 FT-NMR spectrometer (300 and 75 MHz, respectively) in CDCl 3 using TMS as the internal standard. FT-IR spectra were recorded in KBr disks on Thermo Nicolet (Nexus 670) FT-IR spectrometer. Mass spectra (EI, 70 eV) were recorded on a Varian Matt 311 spectrometer. Elemental analyses were performed on a Leco Analyzer 932. Melting points were determined on a digital melting point apparatus (Electrothermal) and remain uncorrected. Freshly distilled solvents were used throughout, anhydrous solvents were obtained according to Perrin and Armarego. 16 
General procedures for the synthesis of Arylpyrido[2,3-b]pyrazines
A mixture of the 2,3-diaminopyridine (1 mmol) and arylglyoxal monohydrate (1 mmol) was heated in dimethylformamide (1 mL) and ethanol (3 mL) for 6-8h, at 90 o C. The progress of reaction was monitored by TLC using CH 3 Cl/MeOH (10:1) as eluent. The reaction mixture was cooled to room temperature and the precipitate was filtered and washed with cold ethanol to give the desired product. 3-(4-Fluorophenyl)pyrido[2,3-b] 
3-Phenylpyrido

